Heparin, heparan sulfate, and dermatan sulfate regulate formation of the insulin-like growth factor-I and insulin-like growth factor-binding protein complexes.
The mechanisms by which insulin-like growth factor-I (IGF-I) is released from insulin-like growth factor binding proteins (IGFBPs) and then binds to its receptor have not been defined. This study was designed to determine the role of glycosaminoglycans in altering the formation of the IGF-I.IGFBP complexes. Heparin inhibited formation of the IGF-I.IGFBP-5 complex and also separated preformed IGF-I.IGFBP-5 complexes. Heparin also inhibited formation of the IGF-I.IGFBP-3 complex; however, it did not inhibit formation of complexes between IGF-I and IGFBP-1, -2, or -4. Heparin exposure was associated with a 17-fold decrease in the affinity of IGFBP-5 for IGF-I. A synthetic peptide that contains residues from Arg221 to Arg238 of IGFBP-5, and a heparin binding domain prevented the inhibitory effects of heparin on formation of the IGF-I.IGFBP-5 complex. It did not directly compete with IGF-I for binding to IGFBP-5, suggesting that heparin binding to this region of IGFBP-5 resulted in a conformational change in IGFBP-5 which lowered its affinity for IGF-I. Other glycosaminoglycans that contained O-linked sulfates in the 2 or 3 carbon positions of iduronic acid, e.g. heparan sulfate and dermatan sulfate, also inhibited the IGF-I.IGFBP-5 complex formation, whereas those that did not, such as keratan sulfate or hyaluronic acid, had minimal effects. Anionic polysaccharides that contained O-sulfate groups in the 2 or 3 positions, such as dextran sulfate, pentosan polysulfate, and fucoidan, also had inhibitory activity. The findings suggest a role for these compounds in inhibiting IGF-I.IGFBP interactions, thus making IGF-I available to bind to its receptor.